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ABSTRACT 

Education is identified as one of the major goals of 
zoos. Research studies of the educational goals of different 
audiences associated with zoos and aquaria are reviewed in this 
report. These audiences include: (1) the zoo staff; (2) volunteers or 
docents; (3) general community members in formal programs; (4) 
students (elementary through graduate school); and (5) recreational 
visitors. The report also discusses the educational components o£ , 
and factors affecting, education in zoos, emphasizes the need for 
visitor research, explains approaches for conducting research on 
human behavior learning in the zoo/museum/aguarium environment, and 
reviews problems associated with the commonly employed methodologies 
of experimental design studies and survey research. It is pointed out 
that much of the literature that exists is descriptive, appearing 
almost exclusively in journals and conference proceedings associated 
with zoos and museums rather than in those of major disciplines such 
as psychology or sociology. Research studies often involve small 
numbers, instruments of unknown reliability and validity, and data 
that cannot be generalized confidently. The more extensive use of 
naturalistic or nonreactive research measures is recommended. (ML) 
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THE CDUCRTIONRL inPRCT 01 ZOOS HHD MUSCUnSi 
fl RCUICU or THE LITCRflTURC« 

Dawid Churchrton 

Zoo and aquorlun personnel nost connonly think of research 

in terns such as anlnal care« captlue breeding prograriSv or 

behawloral studies. But, as Cheek and Brennan <1976> hawe 

pointed out, Hono sapiens, the single species nost preualent in 

zoos, also is the least studied. Education is one of the four 

najor goals of zoos, suggesting that one focus of such research 

should be whether and what people learn at zoos. 

Although there are one or two earlier works of historical 

interest, the literature on ulsltors nay be said to begin with 

Pobinson <1928> and Melton's work in the 19308. In 196i a 

conprehensiwe ""Chronological Bibliography of Museun Uisltor 

Surueys** required only three pages in Museun Hfius <de Borhegyi, 

1961> . Eleven years later an annotated bibliography <ElIlot and 

Loonis, 1975> required thirty-six pages and cowered both nuseuns 

and zoos. In the sane year^ a bibliographic review gave sone 

order to this ^litiirature by reulewing it under eight broad 

headings <Borun, 1975> . Now, a decade later, the literature on 

uisltor behavior alone is sufficient for a separate review. 

fludiences 

Rs educational institutions, zoos and aquariuns address the 
needs of at least five different audiences. There is wide 
variation In educational goals both within and anong then. The 
first is the zoo staff itoelf. Zoos now often include 



^ I have been able to obtain Mnv of these papers only with the 
assistance of Judith King of the National Zoo, without whose 
valuable help this paper would have been inpossible. 



speclallsto ouch as food oerulce staffs pathologists. 
hortlcMlturalists, graphic artists, nutritionists, educators, 
librarians, uolunteer coordinators, and narketerer and 
adnlnlstrators, each ulth their own uery distinct pre- and In- 
service educa .lonal needs, as do the veterinarians and kc:epers 
that fiost people ulll think of first. Colleges and universities 
play a hand here, not only in the fairly obvious case of 
veterinary training, but also In about two dozen schools that 
offer courses, prograns or even degree prograns alned at zoo 
careers <SarMarco, 1985) . 

The widening purposes of zoo8« the increasing value of the 
collections, changing values regarding wild capture, and the 
denands of increasingly varied collections are anong the reasons 
that keeper education has becofie a conplex task. Rreas of 
knowledge that provide an Inportant foundation for keepers 
naturally Include topics such as taxonony, behavior, nutrition 
and veterinary assistance, but perhaps less obviously Include 
constructiorr, architecture, public relations, adninlstratlon and 
finance <Brlsby, 1985) . 

In an effort to Identify keeper training Materials, Poff 
<19a5> sent questionnaires to 9? zoos, SI of which responded. 
Of these, 35 have no fornal keeper training progran, 1^ have a 
fornal progran, 11 have their own rtanual or procedures booklet, 
20 follow the nRZPR Training Manual in sone way, 19 conduct 
voluntary or compulsory lectures, 22 have books or articles 
available and 11 have videotapes or fllns available. five of 
the zoos depend on on the Job training but felt it was 
InadcK^uate. In at least one case* this training recognizes that 



keepers are Inportant in educating the public. Keepers are 
ispecif icelly trained to serue as guides at the Phoenix zoo 
through a course offered by a local comunity college <Stenson« 
19B1> . 

At least three associations address the educational needs 
of zoo professionals. Both at the local and the national leuel« 
the Rnerican Association of Zoological Keepers CRRZKH haue a 
nunber of inseruice education projects and a natural concern for 
career aduancenent of nenbers . The Rnerican Association of 
Zoological Parks and Hquari uns EflRZPR!] publishes extensiuely on 
topics uital to zoo adninistrators and sponsors an aduanced 
ueek-long course on zoo adninistration . The International 
Association of Zoo Educators CIZC] prouides a forun for exchange 
of educational progran ideas« philosophies and eualuation 
nethods through its neetings and occasional but substantial 
newsletter. A potentially important deuelopnent in this area 
was the meeting yesterday to initiate a Consortium of Aquariuns« 
Unluersitles and Zoos CCAUZIl to pronote collaboration anong 
staff of these institutions. 

Second* aost US zoos haue large numbers of uolunteers or 
docents* connunlty members in other professions but with a 
special Interest in animals. Commonly* they begin serulce as 
students* graduate to prouidlng a wide uarlety c needed zoo 
serulces including escorted tours for ulsitor groups and 
euentually may Instruct future docents. Blrney <1982> found 
docent-gulded zoo ulslts to haue significant impact on ulsitor 
knowledge concerning relatiuely unfamiliar animals such as 
caules and tapirs* but no significant impact on ulsitor 



knowledae coKcernlna either noderotely fanlllar or uery fanlllar 
anlnala such as chlHpanzaea, polar baara, raccoona and badgers^ 
uhen conpared ulth ulaltors who read alons or ulalted unsigned 
exhibits. 

Third* zoos often haue fornal but popular educational 
prograna for connunity nafibers in general . Theae include public 
lectures, euening or weekend courses, field trips emphasizing 
local flora and fauna, and nost anbitious of all, tours to 
destinations such as Africa qr the Rnazon. These programs 
3onetines are offered in cooperation with local uniuersities, 
sonetin^s in cooperation with the Zoo and Rquariun Trauel 
Rssociation CZRTfl], which pronotes conseruation through 
educational trauel inuoluing field research <Rshton, 198i>. 

Fourth, zoos serue students in their connunities fron 
elementary through graduate school. Uhlle the former may be 
learning simply to recognize certain animals, the latter often 
are deueloping field research skills. Some cities haue magnet 
schools specifically oriented to ^ zoos similar to that in 
Buffalo, NV <Oailey, 19Bi> or Los Rngeles. Field trips may also 
inuolue specialized groups such as 'seuerely handicapped or art 
students, suggesting that it is inappropriate to think of zoos 
only in terms of science education. 

Some operate operate special programs such as day camps 
(Breuggeman, 1962), summer safaris (Turner, 19B3> and a widf^ 
variety of Imaginatiue special euents <Kartline, 1983>. One of 
the most popular outreach efforts is the zoomobile. R survBV of 
2.6 US zoos determined that another popular serulce, the 
ZQoriobile, is seru^d primarily by uolunteers; serues nursing 



h(jfiest hospitals and schools; and reach 5000-6000 people per 
year. Rbout half operate only during the school year. The 
naxlnun distance and tine traueled Is about 100 nlles or about 2 
hours. Half prouide free prograns, half charge and alnost :aill 
require external funding of sone sort. Prograns typically lasts 
^5-60 nlnutes. Rnlnals are not taned or trained for the 
purposed and often are non-releasable rehabllltants CStleg, 
196i>. Rnong the Important dlnenslons of zoonoblle prograns are 
appropriate uhelcles and equlpnent, whether, on uhat basis, and 
hou nuch to charge for prograns, what audiences to serue, what 
kinds of prograns to offer, and stress on anlnals <Schroeder, 
19B5> . 

Fifth, recreational uisitnrs are largest In nunbers and the 
nost diuerse in their nakeup and needs. They range fron Infants 
in carriers to the elderly, fron grarmar school dropouts to 
zoology PhOs, fron first-tine to frequent ulsltors. Sone 
uisitors spend 5 seconds at an enclosure, sone 5 nlnutes. Sone 
read the signs, sone don*t. Those who don*t nay not be able to 
read, nay not read the language of the sign, nay neuer read 
signs, nay haue read then on prior uisits cr* nay know nore about 
the anlnal than the sign tells. People learn differently, and 
they learn different things. Unlike schools, zoos are not 
called upon to teach the sane things to all people <Linn, 1981>. 

Hill <1971> interulewed 1000 groups consisting of 3562 
people to deternlne the denographics and other characteristics 
of recreational uisitors to the San Oiego Zoo. Most werr* young, 
well-educated, nlddle class and with ncnbers of their nuclear 
fanlly. One-third were uisltlng the San Diego Zoo for the first 



tifie; i2X had ulalted other zoos In the preulous tMo years. 
Uisltora lluing In San Olego aueraged one ««isit every 1 .83 
years; those fron southern California awen ' euery 3.05 

years and the ^ean for out-of-state Misltoru - one «uery 5.01 

r 

years . j 

Educational Conaoncntg at Zasis 

The prlt^mrv educational conponent of zoo exhibits are the 
anlnals thenselues. Learning is both cognltlue and affective, 
and uarles anong visitors on the basis of their previous 
knowledge. But, visitors nay have arrived tilth nost of the 
knowledge exhibits are intended to inpart CShettel, 1976> and, 
worse, nay create or reinforce stereotypes or teach visitors 
that behaviors uncormon in nature are characteristic of 
particular anlfials. Sonner <1972> points out that zoo aninals 
often "display sexual aberrations, a heavy incidence of 
aggression, and the blah-ness contnon to nany aninals that don*t 
have anything to do in a cdncrete cage." flnlnals in parks have 
learned that people often throw food :o then, so can be iseen 
trotting along behind the trans that take visitors through the 
parks--not the kind of behavior one would expect fron a wild 
aninal <Geddes, 1985) . 

Rninal enclosures are potentially educational. Crandall 
<196i> believes that naklng zoo enclosures as nuch like the 
natural habitat of aninals as possible produces the kind of 
exhibit that causes the public to be aware of the zoo as a place 
of learning, while the challenge of finding aninals interests 
nany visitors and leads to speculation about the need for 
canouflage . The recently opened tropical forest exhibit at the 
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Bronx Zoo probably represents the stale of the art ulth respect 
to natural exhibits using Hue anlnals. But, experienced zoo 
staff knovi that sone visitors often walk away fron such natural 
exhibits because they cannot flhd the anlnals. 

n nore subtle educational deulce Is the way individual 
exhibits are grouped. Zoos usually do so according to sone 
principle, such as regions of the world, ecosystens or taxonony . 
The only study identified which addresses the extent to which 
visitors learn anything fron exhibit groupings was conducted at 
the natural History Museun of the Snithsonlan Institution. In 
this study, Uolf and Tyfiitz <197B> report visitor cortnents such 
as '*The exhibit has a flow to it and that helps to show the 
messages. The hall gave a feeling that there was a Message 
here. The par Ocular hall being evaluated did in fact involve a 
nuiiber of najor thenes, including glaciatlon, periodicity of 
clinate change, sea level changes, giantlsn, energence of rtan, 
and nass extinction. Clarke <1980> notes three reasons for 
using architectural devices to guide visitors and group exhibits 
purposively. Firsts the nature of science <the ideas of riodern 
blologi> are abstract and coMplex>. Second, the nature of hunan 
nerkorv <which is aided by provision of a context into which 
infornation nay be assinilated) . Third, the nature of 
perception <which noves fron the concrete to the abstract) . 

Zoos generally group aninals together in sone way, nost 
often by continent or habitat, although carefully developed 
thenes are rare. The Birninghan <Rlabana> Zoo has grouped 
predators of nany types, including insects, big cats and eagles. 
The Lodl, California Zoo has Just opened an exhibit groupirg 



anlnals to teach ui'sltors about biological adaptations to 
tropical forests, and the slnllar exhibit at the Bronx Zoo 
already has been Mentioned. Most anbltlous of all, the Burnet 
Park Zoo <Syracu8e, NV>, has Just reopened after three years 
work deueloplng exhibits such as anlnals a^s endangered species, 
extinct anlnals, anlnals as social beings and anlnal adaptations 
<Rlello, 19ei>. 

The nost obulous effort by zoos to educate are signs. Hfter 
obserulng people In nuseuns oyer seuen-day spans, 4-5 hours a 
day, Uolf and Tynltz <197e> repdrt that visitors not only read, 
but often search for signs, that alnost all ulsltors read sone 
signs but that they read different kinds of things on the signs, 
and that that no ulsltor reads all of then. Cxcludlng_,infants 
Mho cannot read, about the only people uho read no labels uere 
those uho do not speak the language in uhlch the signs are 
presented . 

It is apparent fron this that signs should present uari^ed 
infornation — scientific, practical, descrlptiue — to neet the 
needs of dlffereht ulsltors. Pedagogical theory suggests that 
labels pr>9ceed fron slnple to conplex. But, label . content nust 
be altered nore than in terns of specificity alone. In other 
Mords labels at the nost slnple leuel night describe and also 
identify to st:lnulate . Labels at the second leuel night include 
another kind ^ of learning uehlble such exanples or questions. 
Labels at the third leuel night state the directions of 
scientific research or present controuersies in the research 
<Uolf and lynitz, 1978). Schlegel <1982> discusses such uarled 
strategies as bulletin bo^^rds, infornation booths, and use of 
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Molunteersv alldea, fllna* showa, demonstrations and conputers . 
Gerace <198Q> found that sign placenent affected reading rates, 
and Palazzlnl, et . al. <1985> haue suggested that reading 
difficulty also affects the. extent to uhich signs are read. 

rinally^ slightly ever 100 US zocs nalntain book 
» collections, although only about 40 neet the forrial deVlnltlon 
of a library and only 10 are staffed full-tlne by trained 
librarians. Collections cower topics such as zoolpgy, aninal 
behaulorp iConseruatlon, ecology « zoo nanagenent, zou design, 
pathology, ueterlnary nedlclne, nutrition, botany and 
horticulture. ^ flquarluii libraries are euen more specialized, and 
h:^we collections that enphaslze such topics as seashore biology. 
Two zoo libraries haue nap collections, nany haue slide or 
photograph collections and seueral haue reprint collections, 
nany keep archlMal naterlals such as keeper diaries. B feu 
circulate notices to alert staff to releuant Journal articles, a 
few are computerizing their catalogs and a small nunber haue 
access to bibliographic searches on OXflLOB. The librarians haue 
a special Interest group ulthln flfl^B and a newsletter that has 
been published three tines a year since 1982. <Kenyon, 19B5> . 
ractgrg flffectlno Educatign la Zstsa 

Researchers haue focused on flue factors thait affect the 
educational Inpect of zoos. First, researchers haue collected 
denographic Infornation on uisitors. For exanple, Uolf and 
Tynitz ^19B0> xnteruieued 753 uisitors to the Hlrschorn and 
deternlned that nore fenales than nales ulsit the nuseun, that 
Most Black uisitors did not liv;e In the area but nost Uhlte 
uisitors did- SiMliarly, Shcttel <1976> found that the "Man in 



His Cnulronnent" at the riexd nuaeun In Chicago tend to attract 
young white adults and nixed nales and fenales^ prlfiarily frtm 
suburban Chicago or fron out of town, and that they cane to the 
nust^un Mlth aost of the knowledge and attitudes the exhibit 
tended to inpart.*. Linn <19B1> suggests, in connection with the 
issue of whether or not ulsltors should be recruited, that it 
would b4« useful to know sonething of who does not cone. 

Second, researchers haue addressed the question of how 
people utilize nuseuns or zoos^ Uolf and Tyrtitz <1978> haue 
approached the issue by developing a taxonony of four uisitor 
types. These are the "connuter"* who was on the way to sonewhere 
else, the ^'nonad** or casual uisitor, apparently open to beconing 
interested in sonething without knowing what or quite why he was 
there, the ''cafeteria type** who apparently wants to get 
interested in sonething and treats the entire nuseun as a 
cafeteria, and the "Uery Interested Person"^ who arriues at the 
exhibit with sone prior interest, and who goes through the hall 
nore carefully than others. They argue that it is inappropriate 
to say that the eichibit was "better" for the UIP than the 
others. Exhibits should not appeal only to one kind of uisitori 
the possibility of stimulating all is inportant . ns Linn <19B1> 
points out, a nuseun — or zoo-*-*is not like a srchool . Hll people 
do not begin with the sane leuel of knowledge or with the sane 
interests, nor nust they all learn the sane thing. They do not 
report where the connuters were going, or the proportion of 
ul.oitors in each category and there seens to be little if any 
difference between "nonads" and "cafeteria types." Linn. <1981> 
has suggested t'at it nay <or nay not) be appropriate to learn 
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ijhv people do coiie to nuoeuns . Kinard <1977> also arguea 

the need to **diacouer the aspirations^ hopes, desires, quests, 
cmbitions, dreans and problens of nonuisi tors, " although his 
rationale Is based on counterculture notions that fortunately 
haue faded in popularity^. 

Third, researchers haue addressed the way uisitors noue 
through nu;5eiins and 2:00s. In a series of studies, Helton <193S> 
discouered a nunber of generalizations about visitor nouenent in 
(exhibit halls. The nost basic is a right-turn bias, which can 
be slightly^ fiodified by placenent of exits and can be ouercone 
by signs whose ef f ectiueness declines rapidly with their 
distance fron entry doors. The bias cannot be ouercone by 
changes in what is exhibitedl Therefore, understanding patterns 
of ui 5i tor nouenent is useful planni ng exhibits for naxinun 
ef k ectiueness . It should not b:j too surprising that the right- 
tur.i bias is not as strong as a doun-hill bias where uisitor 
puths are not entirely leuel <Churchnan, 198i> . These and other 
factors appear to influence large proportions of uisitors to 
follow sinilar routes regardless of the exhibits thenselues 
<flndrade, et , al . , 1985). 

One critical area of need is systenatic study of uisitor 
response to controlled variation of exhibit conponents . 
Research of this sort would clarify what factors contribute to 
neasureible cognitive gains, help us to understand the nature of 
visitor reactions, to explore the instructional effectiveness of 
different types of exhibits, to appreciate the dynamics of 
visual and interactive learning and to incorporate this 
understanding into exhibit planning and design, Caneri^n and 
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Rbbev <1961> argue that generallzable knciuledge Is needed about 
ulsltors* retention <facts>, conprehension <idea6>v organization 
<relatlon8hlp of facts). Incorporation <asslnllation of facts 
and Ideas) and connunlcatlon <ablllty to pass the nessage on to 
others). Borun <1977) points out that such knowledge requires 
conparatlue studies using data collected In a range of 
Institutions, to distinguish general principles fron the effects 
of specific nuseufi contents. 

Fourth, researchers haue addressed the uay ulsltors use 
their tine at nuseuns and zoos. Uolf and Tynltz <1980) found 
that i^ost v>ulsltors to the Hlrschorn spend at least two hours in 
the nuseun, while a snail proportion spend as nuch as four. 
Similarly, Talk <1982) reported auerage tine spent In nuseuns by 
ulsltors was two hours, but that and only about 30 nlnutes were 
spent slewing exhibits. Duration of uislts is affected by 
factors often ouerlooked by nuseiM staff, such as parking neter 
Units, bus schedules, hunger, fatigue, lunch hours and 
appointnents . 

Seine ulsltors see a large nunber of exhibits quickly, 
others concentrate on a snaller nunber . That is, at any one 
exhibit, tine is binodally distributed and neans are nisleading 
indices <ralk, 1982). Uolf and Tynitz <1978) obserued that 
pairs were nore attentiue than indiuiduals or groups of three or 
nore, and that the nunber of people in an exhibit area affects 
the speed with which later arriuals noue through it. flndrade, 
et . al . <19B5) tracked 16 groups for their entire ulsit to the 
Los Rngeles ^oo . Uislts auera^ed nearly three hours. . Ilean tine 
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spent uleuing exhibits uas 64 nlnutes, walking 63 nlnutess, 
eating 20 nlnutes and other actlwltles 21 nlnutes. 

Fifth, Loonis <1971> argues tJiat More infornatlon Is needed 
about the social nature of nuseuM visiting, and that innouatiue 
strategies In eualuation and sofie kind of theoretical frameuork 
are needed as uell . Traditional experlnental methods utilizing 
treatment and control groups are totally Inadequate to such 
studies because of the number of variables affecting social 
settings and the large number of interactions <ln a statitstical 
sense) among them <CampbeIl, 1973>9 uhlch force alternative 
(lethods based on observation i^i natural settings on researchers 
<Cronbach, 1975) . Graburn <1977> approaches this issue from the 
perspective of the structural anthropologist, arguing that the 
museum visits mark personal and family life in a memorable uay, 
and make contrasts ulth uork and home that are importtint in 
contemporary western culture- Beyond these *'associational " 
functions, he argues that familiefs seek "reverential" and 
''educational" experiences but that the role of museums <and 
zoos) with respect to them is ambiguous. Evidence supporting — 
and qualifying — th1.s view comes from a study of a formal course 
in animal behavior offered by the Minnesota Zoological Gardens 
in which adults found the family-oriented parts of the course 
the most rewarding ^Gennaro, et . al, 1980). Uolf and Tymltz 
<1 979> conducted over 300 interviews at the National Zoo, 
determining that people came to the zoo for for mental and 
physical relaxation, entertainment, education, and as a family 
tradition . 
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Recognition of the social and recreational agenda of fanily 

visitors led the National Zr to develop HERPlab, uhlch stresses 

hands-on inuoluenent and interaction through riaterials geared to 

fanily groups <Uhlte, 1983> . SlMllarlyt the Shedd Rquarlun 

found that fanily nenbers interact with each other nore than 

they attend to exhibits, exploring on a general basis until an 

exhibit catches the Interest of a single nenber on uhlch all 

then concentrate. They too Inplenented prograns to achieue 

educational goals by building on these ulsitor characteristics 

<Uilson, 1981>. 

I 

Ihc Hcfid Isu: Reaearch sid educational lagagi 

Caneron and Rbbey <1961> noted the irony of a profession 
peopled ulth scholars that lags behind business in enploying tfie 
social sciences to understand its narket . They sunoested that 
this reflected lack of funds, lack of people qualified to design 
and carry out such studies, failure to publish those that are 
done, and condescending attitudes of acadenics toward studies 
that sound like those conducted on ttadlson Huenue . Monroe 
<1977> suggests slightly different reasons for the lack of 
research, including a long association with the social and 
educational elite, a tradition which has stressed repository, 
research and preservation, lack of adequate financial support, 
and a proliferation of snail nuseuns capable of only the nost 
rudinentary operations. But these factors are changing and the 
quality and ualue of ulsitor experience is beconlng a 
fundanental concern. Seueral corollaries can be extracted fron 
this axlont the need for systenatic feedback fron uisitors; the 
need to understand why visitors learned fron, enjoyed and 
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appreciated exhibits; the need to inuolMe nany disciplines In 
exhibit design and the nt^cesslty to define objectlues to assure 
Integrated exhibit design. 

Uashburne <1975> asserts that the collection and 
preseruation function is not sufficient Justlf Iceitlon for the 
existence of nuseuns and that they haue not net their 
educational responsibilities because they haue failed to prove 
that thev are being achieued. Screven <1976> and others point 
to the practical infornation researchers can provide to those 
responsible for designing exhibits in zoos and nuseuns. 

The assunption that Increased attendance indicates 
effectiveness is unuarranted in vley of contrary explanations 
such as increased liesure* higher levels of average educational 
achievenent and greater nobility <honroe» 1977) Rather, visitor 
research requires uell-deflned foci, such as effects. Units and 
opportunities on visitor perception of architecture and the 
environnent; nultlple pathuays and levels through the sane 
exhibit for differing visitor interests; identification of 
design techniques that enhance or obscure visitor awareness of 
thene^' concepts and ideas; and effectiveness of didactic 
naterial such as labels, handouts, and graphics <rrye, 1977> . 

flpproachcg Ig Rcgcarch jod uinitors xa Zaaa ' 

The doninant approaches to conducting research on hunan 
behavior and learning today are experinents . Peart <198^> 
studied the effect of five variations of the sane exhibit to 
deternine uhich had the greatest effect on knowledge gain, 
attitudinal change, attracting power, holding power and 
interaction. Kinnel and Kaues <1972> used nul tidinenslonal 
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scaling to identify ulsltor response to systenatlc changes in 
nuseuM characteristics such as color, lighting, labelling, 
nunber and placement of objects and size and conplexlty of 
exhibits . 

Despite the donlnance of nultlple case or conparlson group 
designs, it is worth renenberlng tliat experlnental psychology 
originated in single case designs in the work of Uundt, Paulou 
and Thorndlke. The fundanental requirement is reliance on 
repeated obseruatlons ouer tine. Single case designs are 
releuant when questions can be answered by frequency measures, 
rate of response, endurance of response, and the like. 
Obseruatlons can be natural or contrlued, field or laboratory.^ 
obtruslue or unobtruslue, and often Inuolue alternating baseline 
and Interuentlon conditions. The order, nunber or repetitions, 
and nunber of interuentions can be uaried. Data can be analyzed 
by t* or r^tests to detect differences when separate phases can 
be identified. Regression and related tine-series nethods can 
be used if the data shows serial dependency. Randonizatlon 
tests can be used when the treatnent can be inplenented and 
withdrawn repeatedly. Rank tests can be used with the influence 
of Interuentlon on behaulors is examined <Kazdin, 1982). 

The nost connon alternatlue to the experlnental design is 
suruey research, which in zoos often is conbined with tracking 
uisltors. Tor example, Kwong <1976> combined trackings and 
interulews to determine that signs in the lion-tiger exhibit at 
the National Zoo were read more often if they also had 
photographs. Uolf and Tymltz <1981> used this approach to 
determine the general pattern in which uisitors moued through an 
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exhibit hall* notlno "nognet areaa*" where indlMlduala tended to 
linger V and concentrating their interMlawa on ulsltors leaulng 
these, obaerulng and Interacting with persons during their 
ulslt. Caua and Uolf <1983> assessed ef f ectlueness of 
Siiithsonian Natural History Museun exhibits using unobtruslue 
obseruatlon of a strati flc^d randoft sanple of 2Q0 ulsltors, 80 of 
when were later Interviewed. 

Despite the general dominance of experiments and surueyo 
they are dl f f 1 cul t to do wel 1 and ef f ectl uel y In zoos - Randofi 
selection Is difficult to achleue except under special 
clrcufistances and fwiny studies haue depended on uolunteers, 
seuerely llnltlng the reliability and ualldlty of the results. 
rianlpuXatlng Independent uarlables often requires nothing less 
than redesigning exhibits, both adf^lniatratluely difficult and 
prohlbltluely expenslue. Such research often depends on 
uolunteers to conplete questionnaires^ InterultMs or tests. But 
uolunteers will not take fiore than a few nlnutas or conplete 
tests that nay expose ignorance. They are obtruslue and nay be 
reactlue — that Is, they nay change as well as naasure behaulor. 
Thus, it is not surprising that Clowes and Uolff <1980> report 
that traditional pre^ and post*-teat pre. edures were not 
particularly successful In obtaining data froti recreational 
uisitors. Uolf and Tynltz <1978> suggest llnltlng Interuiews to 
nornlngs — an Inportant imitation on the nethod. 

Screuen <1976> approaches the problen fron still another 
perspectlue, that of the applied researcher or eualuator. In 
his uiewv the najor focus of research requires specifying the 
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dcfslred Inpacts in aduance in Measurable learnlno pr performance 
outconest planning exhibits to achieue the desired inpacts, 
collecting research data to deteriiine if the desired impact has 
been achieued, and reuising as necessary. Tor exanplev Cone 
<1978> determined that actual nouement of ulsitors through an 
anthropology exhibit did not correspond to the Itigical sequence 
planned by museum designers. 

Rosenfeld <1979> takes issgr*- Mith this approach because it 
Inuolues zoo and museum professionals imposing their goals on 
the public. He aduncates a "'naturalistio'* eualijation that seeks 
to understand hou zoo goers direct and . organize their own 
experience, on understanding the factors that relate to informal 
learning from their perspectiue, on their • criteria for a 
successful uisit and on hou they define learning and uhat is 
important to them. Carrying this position to the extreme 
suggests elimination of all interference with ulsitors and 
reliance on nonreactiue measures (Uebb^'et. al.« 1981 >. 

Reliance on nonreactiue measures, requiring deduction from 
obseruation of behauior and traces of behauior, is the approach 
Sherlock Holmes might take if he had been a pscyhologist . Uhile 
no more capable of answering all research questions than any 
other method, they do haue some particularly attractiue features 
for those interested i n the educational impact of zoos . 
foremost among them is collecting data without interfering with 
ulsitors who haue come to the zoo to relax, not as the subjects 
of experiments. Equally important, they permit random sempling 
with lOOX response ratesi The price paid for such gains often 
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l8 trenendous effort in collecting data and great anbigulty in 
interpreting results. 

The three Hajor types of nonreactlue measures are 
observation, records and physical euldence. The latter usually 
is divided into erosion and accretion measures. 

fl classic erosion neasure is estifNatlng exhibit popularity 
in nuseuns by the rate at which the tile? in front of each wear 
out <Duncan, 1963). More recently, Hoppes <1985> has suggested 
that the disappearance rate of pads of paper provided to enable 
visitors to write down the addresses of conservation 
organizations neasure the effectiveness of an exhibit on 
endangered species * 

B classic accretion neasure is deterninlng fron their 
garbage whether the rich or the poor are nore wasteful of food 
/Rathje, 1979>. Uolf and Tynitz <1981> Inferred relative 
Interest in exhibi.ts based on the rate at which they wet^e 
photographed . 

Rn exanple of nonreactlve observation is oearlng*s <19S2> 
study oV subcultural awareness in south Chicago using shoe 
styles to deternlne lifestyle. In general, th%s flashier shoe 
tended to belong to the nore culture-bound individual . Ulsltors 
to nuseui^s and zoos ha^e teen followed to deternlne their 
routes, counted to deternlne exhibit popularity, tlned to 
deternlne whether exhibit signs are read, and eavesdropped on tj 
deternlne sources of attitudes toward aninals — chlldrens* 
stories are an Inportant source — and the nature of social 
Interaction anong grariparents and grandchildren <Churchnan, 
198i> . Tracking in the National Zoo*s reptile house af lc?r new 
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olgns were Installed deternlned that nean tine spent was 9./ 
nlnutes, the auerage nunber of exhibits at which ulsltors 
stopped was 19« the auerage tine at each was .44 ninutes; on 
auerage 14.2 of 92 signs were read <narcelllni, 1976> . 

Rn exanpl e of the use of r scords 1 s deternl nl ng the 
popularity of specified types book^ by the '--ate at which 
those with particular call numbers are borrowed fro#i or 
reshelued by libraries. Both attendance data «*nd book sales 
prouide information on the inpact of temporary exhibits, such as 
the panus^^a on loan to the Los flngeles Zoc in sunmer of 1984. 

It is worth noting that such methods generally do u^t 
ulolate federal codes for th^ protection of human subjects <45 
CTi^ 46>p nor most uniuersity ethics codes which ar^j based on 
them. Basl.^ally, collecting data en behauior in public places 
does not require cont>enj: or notification of subjects if <1> 
there is no iianlpulatlon of behauior and <2> no data can be 
traced to specific indiulduals. Those unfamiliar with these 
regulations or proposii g unexcepted research should of course 
submit planned research to appropriate Institutional Reulew 
Beards . 

Butv Zyzkowski <1981> warns that unless care is taken In 
their design, such naturalistic eualuations often prpue 
pointless, ambiguous, expenslue, and threateninfi. In this 
school of thought, measures such as attract.tng and holding power 
often equated with a successful exhibit are only prerequif5i tes 
to learning <Screuen, 1979), bringing the argument full circle. 
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Conclualon 

It 18 apparent fron the preceding that the educational 
Inpact of zoos and nuseuns offers fertile and Important ground 
for researchers. Much of the literature that does exist is 
descrlptlue; It appears alnost <but not quite) exclusluely in 
Journals and confer cnce proceedl nyC) os socio t.ed Ml t.h zoos And 
nuseuna rather than those of Major disciplines such as 
psycholooy and sociology; literally nllllons of people are 
Inuolued In uery different ways. The research studies that do 
exist often Inuolue smill nunbers, Instrunents of ' unknown 
reliability and ualldlty. and data that cannot be generalized 
confidently. D "^plte this. Issues are well-defined, 

nethodologlcal challenges are interesting, and substantiue 
Issues are well-defined and theoretically inportant to broader 
concerns such as nnnfornal education, liesure, and sociology of 
the fanily. 
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